Development and Evaluation of Nanoemulsions Containing Phthalocyanines for Use in Photodynamic Cancer Therapy.
This work reports the development of oil in water (o/w) nanoemulsions containing poly(ethylene oxide)-poly(propylene oxide) block copolymer surfactant for the formulation of a delivery system for endovenous zinc and chloroaluminum phthalocyanines. A solubility study suggested clove oil and its combination with ethanol as the best candidates for the oil phase composition. The nanoemulsions were obtained using a high-pressure homogenizer and analyzed for droplet size to determine their short- and long-term stability. Formulations containing 7 and 10% oil phase and 12% surfactant presented higher stability and allowed the incorporation of a bigger amount of phthalocyanines in the formulation. Rheological analyses showed the prevailing Newtonian behavior of the nanoemulsions. Studies of toxicity and phototoxicity determined that the nanoemulsions produced were capable of inhibiting the growth of adenocarcinoma tumor cells. The nanoemulsions proved to be a good alternative for use in photodynamic therapy.